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In This IssueForget About It
PAGE 1153
The nervous system has the capacity to acquire and store but also to erase memories
with time. Hadziselimovic et al. find that the RNA-binding protein Musashi regulates
forgetting in C. elegans through translational repression of the actin-branching Arp2/3
complex. Memory length is regulated cooperatively through the activation of Adducin
and by the glutamate-receptor/Musashi-1/Arp2/3 pathway.
Greater Visibility Conferred by VIP
PAGE 1139
The brain’s response to sensory input is strikingly modulated by behavioral state, but
the neuronal mechanisms are unknown. Fu et al. find that locomotion activates VIP-
positive neurons in mouse visual cortex, increasing their responses. These resultsestablish the circuit for the enhancement of visual response by locomotion and provide a candidate common substrate for
alteration of sensory processing by behavioral state.
Some Assembly Required
PAGE 1193
Inflammasomesare key immunecomplexes involved in the innate response to pathogens, often containing the adaptor protein
ASC.Using extremely high-resolutionCryo-EM, combinedwith biochemical and cellular studies, Lu et al. reveal that assembly
of ASC-dependent inflammasomes involves two successive steps of nucleation-induced polymerization. Homotypic PYD/
PYD domain interactions between ASC and inflammasome sensor proteins first lead to formation of ASC filaments. CARD/
CARD domain interactions between ASC and caspase-1 next activate the caspase and initiate downstream signaling events.
Potent Prions in Immune Signaling
PAGE 1207
RIG-1 and NLRP3 sense pathogen signals and activate immune and inflammatory responses through respective adaptor
proteins MAVS and ASC. Cai et al. show that both adaptors can form prions in yeast in response to upstream sensors,
and their conversion to prions is necessary for signaling. A conserved fungal receptor and prion pair can functionally replace
NLRP3 and ASC in mammalian inflammasome signaling, suggesting that prion-like polymerization is an evolutionarily
conserved mechanism of signal transduction.
Heme’s Macrophage Theme
PAGE 1223
Haldar et al. find that high levels of environmental heme induce expression of the transcription factor SPI-C in circulating
monocytes, which then leads to their differentiation into splenic red pulpmacrophages and bonemarrowmacrophages. Their
findings establish a role for a metabolite in the development of functional tissue-specific macrophages.
Maverick Kinetochore Proteins
PAGE 1247
The kinetochore is the macromolecular protein complex that drives chromosome segregation in eukaryotes. It has been
assumed that all eukaryotes utilize a common set of proteins to build kinetochores. However, Akiyoshi and Gull now report
the discovery of 19 unconventional kinetochore proteins in kinetoplastids. This group of proteins constitutes an attractive
drug target for kinetoplastiddiseases, suchas sleepingsicknesscausedbyTrypanosoma
brucei. Their discovery also supports the hypothesis that kinetoplastids branched very
early in the history of eukaryotes.
Sweet Deal for the ER
PAGE 1167 and PAGE 1179
N-glycosylation is a posttranslational modification critical for protein folding. Two
studies explore links between the ER’s unfolded protein response and hexosamine
biosynthetic pathways in physiology and disease. Denzel et al. find that increased
synthesis of N-glycan precursors improves ER protein homeostasis, alleviates proteo-
toxicity, and extends lifespan in C. elegans. Hill et al. show that Xbp1s, the most
conserved branch of theUPR, is an upstream transcriptional activator of the hexosamine
biosynthetic pathway, where its induction increases UDP-GlcNAc levels and O-GlcNAc
protein modification, alleviating cardiac injury in mice.Cell 156, March 13, 2014 ª2014 Elsevier Inc. 1115
Tugging on Your Heart Strings
PAGE 1235
Titin is a sarcomeric protein that determines the elasticity of cardiac muscle, allowing
the heart to refill with blood after contraction. Alegre-Cebollada et al. find that S-gluta-
thionylation of two cysteines modulates titin’s elasticity. The cysteines become
exposed when mechanical force unfolds the region, and their modification increases
titin elasticity by inhibiting folding.
Why Fly SWI SNF’s Out Tumors
PAGE 1259
Members of the SWI/SNF chromatin-remodeling complex are among themost frequen-
tly mutated genes in human cancer, but how they suppress tumorigenesis is currently
unclear. Eroglu et al. show that Osa (ARID1)-containing SWI/SNF complex preventstumorigenesis by ensuring correct lineageprogression in stemcells. Osa activates theSox-factorDichaete to initiate aprogen-
itor-specific transcriptional clock and the Prdm protein Hamlet to ensure its progression and timely cell-cycle exit. These data
provide amechanistic explanation for the tumor suppressor activity of SWI/SNF that might be conserved in higher organisms.
Watching the Hunt for Pluripotency
PAGE 1274
Transcription factors efficiently navigate through numerous nonspecific sites to seek their cognate DNA targets. Chen et al.
use a superresolution, single-molecule approach in live embryonic cells to track the pluripotency regulators Sox2 and Oct4
during their search for target sites. The analysis shows that transcription factors undergo a 3D diffusion-dominated search,
involving multiple collisions with nonspecific sites, as well as 1D sliding along DNA before finding their targets.
Cancer Genome Landscape of a GEMM
PAGE 1298
Using exome and genome sequencing in a genetically engineered mouse model (GEMM) McFadden et al. dissect metastatic
progression in small cell lung cancer. They identify Pten as a recurrent target of somatic alterations and provide evidence that
selection for Pten loss can drive large genomic rearrangements. Tracking the evolution of tumor subclones arising from
primary tumors reveals multiclonal seeding of local lymph node metastases, followed by serial metastasis to distant sites,
providing a fine-grained view of cancer evolution with implications for human therapeutics.
Bringing Order to Expression Levels
PAGE 1312
Although models of transcription are often built around a picture of RNA polymerase and transcription factors acting on a
promoter, transcription factors vary in abundance and are shared between multiple genes with varying binding affinities.
Brewster et al. develop a thermodynamic model that quantitatively predicts levels of gene expression based on the overall
amount of the transcription factor and the number and strength of sites genome-wide that compete for its binding.
Silent Mutations Speak Up
PAGE 1324
Synonymous mutations change the sequence of a gene without altering the sequence of the encoded protein. Supek et al.
demonstrate widespread selection on synonymous mutations in human cancers. A subset of these mutations alter exonic
motifs that regulate splicing and are associated with changes in oncogene splicing in tumors. In addition, they find that recur-
rent synonymous mutations inactivate splice sites in the TP53 tumor suppressor and
that recurrent mutations occur in the 3’UTRs of dosage-sensitive oncogenes.
Methylation Packs a Punch in Small Nuclei
PAGE 1286
Dnmt1 helps maintaining the CG methylation in many eukaryotes. Huff et al. show
species lacking Dnmt1 nonetheless contain frequent symmetrical CG methylation
mediated by a unique DNA methyltransferase Dnmt5. In these organisms, clustered
methylation occurs at unprecedented densities and disfavors nucleosomes, contrib-
uting to nucleosome positioning. These species have small, transcriptionally active
nuclei that approach the physical limits of chromatin compaction and this previously un-
appreciated genome architecture likely facilitates nuclear processes under extreme
spatial constraints.Cell 156, March 13, 2014 ª2014 Elsevier Inc. 1117
